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Abstract 
The problem of studying sign-symbolic activity (SSA) is defined. SSA is analyzed as a system of mediation, representation and 
relation aiming at reflection and transformation of reality. At the same time it is considered as an action and belongs to higher 
psychic functions and is an essential condition for the human development and life at all ages. However, little research has been 
done in the field of sign-symbolic representation based on age factor and individual personal characteristics. The main aim of this 
study is to explore and analyze the nature of SSA (structure, types, and functions) and its dynamics. SSA is studied within 3 
school age groups (2nd , 7th  and  11th grades) with the aim to identify at what age each of the main 4 SSA types (modeling, 
schematization, coding, substitution) reaches some definite level of its development. SSA dynamics is studied irrespectively of 
any external conditions and without creating any special environment for its development.  
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1. Introduction 
One of the most important approaches to the problem of the child's development is to define it primarily as a 
process of acquiring of different sign systems and ways of information processing. This process substantially 
influences development of different psychological functions (Piaget, 1997; Bruner, 1997; Flavell, 1967; Solso, 
1996; Lindsay & Norman, 1974; Anderson, 2002). This issue was also raised in cultural-historical psychology by 
Lev Vygotsky (the school of Vygotsky) which became the basis for the methodology for most Russian scientists 
namely Ananyev, Lomov, Gamezo, Salmina, Glotova, etc. During the child's ontogenesis, his/her interaction with 
the environment through various activities (games, learning, socializing, etc.) they actively use signs and symbols 
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primarily in order to learn to control their own psychological functions. This process is different at different 
ontogenesis stages.   
At the primary school stage learners already have complex educational program and studying process. Besides, 
while assessing the child’s performance it is not the quantity of the acquired knowledge which is important but how 
well he/she can find and process new knowledge by themselves. It means that quite a high level of development of 
sign symbolic activity (SSA) is required. Consequently it seems to be important to investigate the processes which 
allow learners to encode/decode information in different sign systems quickly, independently, fully, accurately and 
consciously. SSA is analyzed both as a system of mediation, representation and relation aimed at reflection and 
transformation of reality and as part of all higher psychic functions. Many researches note that conscious and 
unconditioned use of SS tools (as a type of cognitive activity) appear by the age of 7. However recent empirical data 
show that in most cases SSA seems to be underdeveloped.  
The issue of mediation takes the central place as Vygotsky (1983) considers this property to form the basis of 
higher psychic functions along with consciousness and unconditioned nature of psychic processes. He states that 
mediation plays the key role as the child with the help of a sign (set of meanings and properties fixed to an object) 
acquires social experience. This became the theoretical basis for numerous SSA studies mainly by Galperin (1998), 
Davydov (1994) and Elkonin (1989) schools. According to Salmina (1998) application and transformation of signs 
and symbols (which are the essence of the SSA) in different types of activities (games, learning, etc.) have common 
structure and functioning. She admits that signs mainly denote an object’s nature while symbols denote its 
relationships and meanings. Finally the author admits that these differences are irrelevant for SSA study.  
There are the following functions of SS tools in an activity (Salmina, 1988; Turchin, 2006).  
Communicative. When one person communicates some information to another person. 
Cognitive. When a person reflects the reality by singling out its new features. 
Substitutional. When we functionally substitute an object with a SS tool. 
At the micro level these functions can be indicative, regulative (self-regulation of behavior), esthetic and 
valuation. However it is obvious that this functional classification is quite relative as cognitive processes include 
object’s substitution, communication includes cognition, etc.  
According to SSA functions Salmina (1998) defines its four types. Modeling is the highest level of SSA which 
presupposes a clear boarder line between reality and SS sphere, use of materialized or mental models which reflect 
structural, functional or genetic features of the object. Schematization plays an orientation role i.e. structuring the 
reality with the help of “active visualization” (materialization). Its specific feature is reflection of spatial 
characteristics both of an object and SS tools. Encoding is the process by which information from a source is 
accurately converted into signs and symbols to be communicated with the help of different relations between a sign 
and an object such as representation, their relations, denotation, etc.  The term substitution is generally used as a 
synonym to SSA. In its specific meaning it projects object’s functions to a sign.  
This paper due to the paper size limits mainly focuses on the process of encoding as it plays a key role in school 
education. Encoding generally is a reflective activity of the brain which reproduces features, properties of some 
object or some phenomenon with the help of special characteristics of the other one. This process has been widely 
studied in the field of foreign cognitive psychology and in the field of Russian philosophy and psychology 
(Leontyev, 1983; Rubinshtein, 1999; Vekker, 1976; Korshunov, 1979; Zinchenko, 1981; Lindsay & Norman, 1974 
etc.). Encoding is considered to be as a type of activity with SS tools and consists in mediating the reality (or a text 
which describes the reality) into sign-symbolic language and its later information decoding (Lomov, 1959; Gamezo, 
1975; Salmina, 1988; Glotova, 1990). Encoding is studied as a specific cognitive ability which is important for a 
successful activity (Bruner, 1997; Anderson, 2002; Raev, 1983). Besides it can be considered as a developing 
property of a learner being the subject of the educational activity (Matveeva, 1989). She studies it from the point of 
its influence on the educational process. It is very important to be the subject both for the individual himself/herself 
and for the activity. Only when a personality becomes the subject of some particular activity there can be reached 
complete correspondence and harmony between individual’s characteristics and all the opportunities for his/her 
development which this activity includes. In this case the activity itself becomes more productive. Only this type of 
activity brings substantial changes, successfully develops its subject, and gives real opportunities for a personality to 
be genuinely active and independent.   
These definitions do not contradict with each other. Encoding can be seen as a specially arranged type of 
activity at school and this process provides development of encoding as a characteristic of the subject of the 
educational activity. The level of development of this characteristic is different at different stages of ontogenesis. 
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There is always some acquired level of individual’s experience which comes from social experience and leads to 
new formations in his/her cognition and personality. It will stimulate and facilitate future successful encoding at a 
new higher level and altogether provides effectiveness of the learning process. The analysis of problems which 
students encounter at different grade levels shows that they are mostly related with the complexity of study material, 
high degree of abstraction, big amount of  new notions in different subjects and ability to operate them. All the 
above mentioned means that learners should be able to encode/decode easily thus reproducing information in 
different sign systems and being able to consciously, unconditionally deal with systems of new notions, their 
semantics and to generalize their most essential characteristics. If a child knows and applies different types of SSA 
he/she can represent a notion more or less specifically according to the requirements of the solved task. The child 
has an opportunity to neglect the form as it becomes less important and to focus on the essentials such as sense, 
meaning and what is intended. Matveeva (1989) found out that SSA of primary learners develops in the namely 
there appear more sign systems available and applied at this age and their level becomes higher, there is a higher 
level of independence and consciousness while choosing an appropriate sign system for a specific task.  
The current research aims at studying the SSA development features according to the above mentioned ways as 
well as investigating the relationship between students’  learning success in 2, 7, 11 grades and their SSA 
development features as a characteristic of the subject of the educational activity.  
 
2. Present study 
2.1. Aims of the study 
 
Thus the main aim of the research is to study peculiarities of SS mediation taking into account the learners’ age 
and individual characteristics. This seems to be a significant and topical in the modern field of research.  
The current study has a number of corresponding objectives and tasks. The main objective is to study and analyze 
SSA nature (its structure, types, and functions) and its dynamics. It is important to study SSA with different age 
groups such as primary school level (2nd grade), secondary school level (7th grade) and high school level (11th grade) 
in order to find out at what age each of the main SSA 4 types (modeling, schematization, encoding, substitution) 
reaches a certain level of development and what their specific character is with each of the age groups. In order to 
realize the tasks there has been developed an original experimental methodology to study SSA features which 
includes tasks in different school subjects namely the Russian and the English languages. The choice of these 
subjects was based on the two factors. In both cases we deal with language symbols although they are different in 
their nature. By the nature we assume that lexical and grammar means of both languages differ in their style and 
presentation. It is interesting to find out peculiarities of SS mediation according to the learners’ age, their general 
cognitive level and how they influence SSA dynamics. In other words we aim to define what SSA dynamics is 
without creating any specific environment and without taking into account any external factors.  
 
2.2. Methodology of the pilot study 
 
The main research techniques are theoretical literature analysis, study and analysis of the research papers created 
in the field of developmental, pedagogical and general psychology, development of a set of criteria to assess the 
level of SSA development, creation of an original experimental methodology to investigate SSA dynamics with 
different age groups and to study the learning success and progress. 
In order to study the nature of SSA development with school children there has been developed a set of 
experimental tasks which require learners to transform information from one sign system into the other one namely 
from verbal representation into graphic representation and vice versa with two subjects namely Russian and English. 
While choosing appropriate material there were the following requirements: it must be relevant for the course as 
well as typical for the school curriculum. It means that the tasks should correspond to common activities which 
learners perform at their lessons and should be of the corresponding level. 
While developing SSA development level indicators we focused on Matveeva (1989) research of SSA with 
primary school learners as well as some research done in the field of SSA development (Gamezo, 1975; Lomov, 
1959; Salmina, 1988; Glotova, 1990).  
The results were analyzed according to the following indicators: 
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- Degree of correctness of SSA which was defined by the completeness and accuracy of information 
transformation, appropriate use of signs according to the given task; 
- Learner’s  speed of SS mediation; 
- Learner’s independence of SS mediation; 
- Learner’s  consciousness of SS mediation (understanding the importance of SSA, the nature of SSA 
process, understanding the relationships between a sign and its meaning). 
Research methodology was developed in such a way that it was possible to study SSA peculiarities in the real 
learning environment of learners. The tasks were included in mid-term assessment papers. The degree of 
consciousness was defined with the help of verbal communication.  
In order to analyze the learning progress of students there have been introduced 4 variables such as successful 
acquisition of new notions in the subject, general progress in studies (based on the analysis of quarterly and mid-
term assessment results), teachers of English and Russian assessment of students’ learning progress (pace of 
learning, level of learning progress in the subject, learner’ activity and independence at lessons, etc.), self-
assessment of their own learning progress (this criterion was introduced in order to analyze the process from the 
point of view of the children themselves). Learning progress of students was studied separately for the Russian and 
English languages according to the defined criteria. Successful acquisition of new notions in the subject was 
measured at the level of applying students’ knowledge to solving particular tasks. To achieve this goal there have 
been created a set of assessment tests for both subjects. While selecting the material we took into account its 
relevance, typical nature for the educational programs of 2nd, 7th, and 11th grades. Besides while performing the 
given tasks learners should demonstrate their level of acquisition of a particular subject notion. According to these 
criteria the next stage of the experiment was launched. The lessons were conducted in a natural way. Students were 
not informed about the objectives of the experiment. All the tasks were included in the quarterly and mid-term 
assessment papers. All the results were assessed according to correctness (accuracy) of the answer, task 
completeness and if the answer was grounded enough by the student. Having developed the methodology we 
collected empirical evidence in order to conduct a future pilot study. The analysis of the obtained results will allow 
in future to define levels of SS mediation development with school learners according to the following indicators: 
degree of correctness, independence, consciousness of the process of transforming data from one sign system into 
another one. The pilot study results will allow to find out such SSA development features as correlation of a SSA 
type with age factor, natural features and specificity of dynamics of each of the 4 SSA types.  
 
2.2. Future perspectives of the study 
 
To sum up it seems necessary to outline future perspectives of our research. Firstly, we will study SSA features 
and correlations of SSA and learners’ study progress in connection with their individual characteristics. Secondly, it 
seems necessary to find out dependence of learning progress on SSA level development according to the following 
primary indicators: consciousness, accuracy, speed, independence of SSA  and according to the secondary (derived)  
indicators: SSA consistency and frequency. Literature study (Eremeeva & Chrisman, 2001; Zakharov, 2000) allows 
making a hypothesis about existence of some differences between boys and girls in their mastering and applying 
SSA. We aim to find out gender differences in the SSA process with primary school learners and if these difference 
disappear with age. It is considered that young learners have brain development asymmetry if boys and girl 
compared, which means they have different ways of absorbing and processing new information. Girls naturally 
possess cause-and-effect, logical thinking whereas boys mostly apply spatial reasoning and make intuitive decisions. 
However it is assumed that by the adolescence stage this asymmetry disappears. Still female and male adults have 
some different features in their brain structures. It seems challenging to study correlation between SSA and the 
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